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Preface 


This  report  summarizes  research  programs  in  aging  carried  out  or 
supported,  during  calendar  year  1960,  by  the  various  components  of 
the  National  Institutes  of  Health.  Companion  documents  include 
“Research  Highlights  in  Aging”  and  “Activities  of  the  National  Insti¬ 
tutes  of  Health  in  the  Field  of  Gerontology.”  Copies  of  each  may  be 
obtained  from  the  Center  for  Aging  Research. 


Joseph  H.  Gerber,  M.D., 
Director ,  Center  for  A ging  Research. 
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Summary  of  National  Institutes  of  Health 
Programs  in  Aging,  1960 


INTRODUCTION 

The  purpose  of  this  document  is  to  report  on  the  many  programs  in 

aging  research  being  supported  by  the  National  Institutes  of  Health, 

including  both  intramural  and  extramural  activities.  There  has  been 
© 

a  notable  increase  in  the  number  of  aging  research  projects  initiated 
during  1960  as  compared  with  previous  years. 

The  three  broad  areas  in  which  research  is  being  supported  are: 
the  behavioral  and  social  sciences,  the  clinical  sciences,  and  the  bio¬ 
logical  sciences.  These  research  activities  seek  to  provide  the  answers 
to  questions  relating  to  the  older  person’s  mental  health,  physical  well¬ 
being,  and  the  very  basic  questions  relating  to  the  exact  nature  of  the 
biologic  processes  and  their  relationships  with  disease. 


INTRAMURAL  ACTIVITIES 

It  should  be  recognized  that  all  NIH  research  projects  will  produce 
information  accruing  to  the  benefit  of  all  age  groups,  including  the 
older  age  group.  The  chronic  disorders,  such  as  heart  disease,  cancer, 
arthritis,  blindness,  mental  ilhiess,  and  metabolic  and  dental  disorders, 
in  which  the  seven  Institutes  carry  on  research,  all  affect  the  older 
age  group  in  varying  degrees,  as  do  the  infectious  diseases  which  are 
also  the  subject  of  continuing  study. 

In  addition,  there  are  two  intramural  programs  devoted  especially 
to  aging:  Section  on  Aging,  National  Institute  of  Mental  Health,  and 
Gerontology  Branch  of  the  National  Heart  Institute. 

Section  on  Aging 9  National  Institute  of  Mental  Health 

This  unit,  established  in  1953,  is  organized  to  secure,  through  ex¬ 
perimental  investigations  of  the  behavioral  capacities  and  physiologi- 
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cal  status  of  animals  and  humans,  an  understanding  of  aging  as  a 
natural  phenomenon.  It  is  attempting  to  accumulate  systematic  in¬ 
formation  concerning  behavioral  and  physiological  changes  associated 
with  age.  In  addition,  it  is  systematically  investigating  age-related 
impairments  of  the  mental  processes  in  man  and  is  studying  possible 
methods  of  preventing  or  repairing  such  impairments. 

This  work  is  being  carried  out  by  a  staff  of  psychologists,  physi¬ 
ologists,  and  chemists  working  under  the  direction  of  Dr.  James  E. 
Birren. 

Most  of  the  deleterious  behavioral  effects  of  the  aging  process  that 
have  been  demonstrated  have  been  related  to  motor  and  reactive  capaci¬ 
ties.  No  evidence  of  degeneration  of  cortical  or  subcortical  neural  ma¬ 
terials  has  as  yet  been  detected.  The  observed  deterioration  in  prob¬ 
lem-solving  performance  in  older  subjects  appears  to  be  related  to  a 
detriment  in  associative  facility  and  regulation,  and  much  future 
research  will  be  directed  toward  discovering  ways  of  compensating  for, 
repairing,  or  preventing  some  of  the  more  distressing  deficiencies  of 
cognitive  functioning  associated  with  age. 

The  Institute’s  Laboratory  of  Clinical  Science  has  been  conducting 
a  multidisciplinary  investigation,  assessing  physiological,  psychiatric, 
psychological,  and  sociological  characteristics  in  a  group  of  elderly 
symptom-free  males.  Findings  indicate  no  reductions  in  cerebral 
blood  flow  and  oxygen  consumption  as  a  result  of  chronological  aging 
alone,  but  associate  such  deterioration  with  arteriosclerosis  of  the 
cerebral  vessels.  In  the  psychiatric  area,  it  was  found  that  many  of 
the  psychiatric  conditions  are  not  age  determined,  but  are  similar  to 
mental  illness  of  other  age  groups,  indicating  that  the  aged  mentally 
ill  need  much  the  same  kinds  of  treatment  as  younger  persons. 

The  subjects  also  cooperated  in  a  sociological  investigation. 
Answers  were  sought  to  such  questions  as :  What  are  the  activities,  in¬ 
terests,  and  aspirations  that  make  up  day-to-day  living?  Do  earlier 
patterns  of  living  carry  over  into  old  age?  How  much  of  behavior  is 
a  function  of  current  environmental  circumstances?  It  was  deter¬ 
mined  that  there  is  a  relationship  between  the  loss  of  close  relatives 
and  friends  and  psychiatric  assessments  of  depression  and  the  subject’s 
self-reported  decline.  Inadequate  mental  functioning  was  associated 
with  poor  social  functioning. 

A  series  of  followup  studies  is  planned  in  which  survivors  of  the 
group  originally  studied  during  1955-57  will  be  reevaluated  to  provide 
much-needed  longitudinal  data,  bearing  directly  on  the  course  of 
changes  in  various  psychological  functions  during  the  very  late  years 
of  life. 

During  the  past  year,  the  Section  on  Aging  completed  11  of  the  15 
chapters  planned  for  a  monograph,  to  be  published  in  the  spring  of 


2 


1961,  which  reports  the  results  of  the  extended,  interdisciplinary  study 
of  aging. 

Members  of  the  staff  of  the  Section  on  Aging  were  called  upon 
during  the  year  to  participate  in  a  variety  of  extramural  activities  in 
the  United  States  and  abroad.  Dr.  James  E.  Birren,  Chief  of  the 
Section,  conducted  a  Research  Seminar  in  the  “Psychological  Aspects 
of  Aging”  and  taught  a  graduate  course  on  the  “Cognitive  Function 
in  Old  Age”  at  the  University  of  Chicago.  Dr.  Birren  also  presented 
a  paper  before  the  Conference  on  the  Physiology  and  Psychology  of 
Aging  in  Paris,  France.  In  addition  to  these  activities,  Dr.  Birren 
served  as  organizer  and  Chairman  of  the  Research  Seminar  on  Psycho¬ 
logical  Capacities  held  at  Berkeley,  Calif.  This  conference  preceded 
a  related  conference,  the  Fifth  International  Congress  of  Gerontology, 
held  in  San  Francisco,  at  which  Dr.  Birren  acted  as  Program  Chair¬ 
man  for  the  Section  on  Experimental  Psychology.  Drs.  Jack 
Botwinick  and  Edward  A.  Jerome  also  presented  reports  on  their  re¬ 
search  at  the  Fifth  International  Congress  of  Gerontology. 

At  the  conclusion  of  this  report  (App.  A)  is  a  complete  list  of  pro¬ 
fessional  articles  and  other  written  material  which  were  published 
by  the  Section  during  1960. 


Gerontology  Branch ,  National  Heart  Institute 

This  unit,  established  in  1941,  is  under  the  direction  of  Dr.  Nathan 
W.  Shock  and  is  one  of  the  oldest  programs  in  the  field  of  aging  in 
the  United  States.  The  research  being  done  ranges  from  studies  of 
primitive  forms  of  life  to  long-term  studies  on  human  beings  of 
various  age  levels.  Working  with  Dr.  Shock  are  histologists,  physi¬ 
ologists,  biochemists,  psychologists,  biophysicists,  embryologists, 
zoologists,  chemists,  and  physicians. 

The  program  of  the  Branch  is  set  up  under  two  principal  headings : 
Basic  Biology ,  including  the  Sections  on  Comparative  and  Cellular 
Physiology,  Nutritional  Biochemistry,  Intermediary  Metabolism, 
Morphology,  Biophysics,  and  Molecular  Biology ;  and  Human  Physi¬ 
ology  and  Clinical  Medicine ,  including  the  Sections  on  Cardiovascular- 
renal  Physiology,  Metabolism  and  Endocrinology,  Human  Perform¬ 
ance,  Clinical  Medicine,  Psychological  Aspects  of  Aging,  Physiological 
Psychology,  Mental  Performance,  and  Personality. 

Studies  reported  on  during  1960  include  longitudinal  studies  made 
on  approximately  250  men  age  18  to  100  years,  from  the  upper  socio- 
economic  and  education  levels  living  in  the  community.  A  few  pre¬ 
liminary  comparisons  of  measurements  made  on  this  selected  sample 
with  those  made  on  an  indigent  population  show  that  some  physio¬ 
logical  functions  show  differences,  while  others  do  not.  For  example, 
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the  sample  group  is,  on  the  average,  taller  and  heavier  and  shows 
better  retention  of  pulmonary  function  with  increasing  age  than  the 
indigent  group.  However,  there  were  no  systematic  differences  in 
basal  metabolism  or  renal  function. 

A  new  equation  for  estimating  body  fat  in  the  intact  human  from 
determinations  of  specific  gravity  or  total  water  content,  which  in¬ 
troduces  corrections  for  bone  density  (based  on  X-ray  measurements) 
and  muscle  mass  (based  on  creatinine  excretion),  was  developed. 
Using  this  equation,  a  loss  of  body  fat  at  advanced  ages  was  found. 

In  another  study  on  200  subjects,  no  significant  change  with  age 
was  found  in  the  protein-bound  iodine  content  of  the  blood. 

Age  changes  in  ability  to  perform  simple  motions  efficiently  have 
been  studied,  using  maximum  back- and- forth  swings  of  the  arm. 
Measurements  of  excess  oxygen  required  for  the  task  have  been  made 
which  permit  the  calculation  of  the  efficiency  of  the  motion  at  different 
amplitudes  and  rates  of  swing.  It  is  apparent  that  age  differences 
exist  in  the  effectiveness  of  the  mechanism  controlling  the  movement. 

Other  studies  have  indicated  that  age  differences  in  speed  of  reaction 
are  primarily  associated  with  alterations  in  the  central  nervous  system. 

Short-term  memory  was  more  easily  impaired  in  old  subjects  than 
young.  This  was  true  for  both  visual  judgments  of  areas  and  estimates 
of  time  intervals.  In  the  case  of  visual  judgments,  the  age-dependent 
interference  was  greater  in  subjects  with  low  educational  attainment 
than  in  those  with  high,  but  for  the  estimates  of  time  intervals,  both 
groups  showed  similar  degrees  of  interference. 

A  mathematical  analysis  of  mortality  data  has  permitted  a  rational 
derivation  of  the  Gompertz  equation,  with  the  identification  of  co¬ 
efficients  of  the  equation  that  can  serve  as  an  index  of  “vitality”  in  a 
population. 

With  increasing  age,  granules  of  insoluble  material  accumulate  in¬ 
side  the  cells  of  cardiac  tissue  in  humans.  The  granules  are  highly 
fluorescent  and  can  be  observed  microscopically  in  sections  of  cardiac 
tissue.  The  granules  have  been  isolated  from  human  hearts  obtained 
at  autopsy  for  chemical  analysis.  Preliminary  results  indicate  that 
the  particles  are  composed  of  lipid  and  protein. 

The  effects  of  environmental  factors  such  as  temperature,  oxygen 
tension,  and  radiation  of  life  span  have  been  tested  in  fruit  flies.  At 
increased  environmental  temperatures  longevity  is  substantially  re¬ 
duced.  Exposure  to  100  percent  oxygen  shortens  and  low  oxygen 
(1-2  percent)  lengthens  life  span  in  these  flies. 

These  results  lend  support  to  the  theory  that  the  “rate  of  living” 
influences  life  span.  High  levels  of  radiation  shorten  life  span  of  flies 
reared  in  sterile  environments. 

Age  changes  in  tissue  metabolism  are  being  studied  in  liver,  kidney, 
brain,  and  muscle  of  young  and  senescent  rats.  Earlier  experiments 
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from  this  laboratory  have  shown  that  the  activity  of  a  proteolytic 
enzyme,  cathepsin,  increases  with  age. 

In  other  experiments,  using  radioactive  markers,  it  has  been  shown 
that  mitochondria  probably  break  down  and  are  resynthesized  as  units. 
The  half-life  of  liver  mitochondria  was  estimated  as  10.3  days  in 
both  young  and  old  rats. 

Aging  has  also  been  studied  in  protozoan  cultures  (bleached  Eu- 
glena)  in  which  cell  division  has  been  halted  by  removing  sources  of 
either  carbon  or  nitrogen  from  the  culture  medium.  Cultures  have 
been  maintained  at  constant  cell  counts  for  3-6  months.  The  cells 
remain  viable,  but  the  RXA  content  diminishes  markedly  with  time. 
When  the  cells  are  “aged”  in  a  medium  that  contains  no  sulfur,  they 
cannot  survive  for  more  than  about  1  month.  Thus  the  mechanisms 
which  permit  the  cell  to  survive  in  the  face  of  nitrogen  or  carbon 
depletion  do  not  function  in  the  case  of  sulfur  depletion. 

To  carry  out  this  extensive  research  program,  the  Gerontology 
Branch  utilizes  the  facilities  of  the  Baltimore  City  Hospitals  which 
provide  for  laboratory  space ;  a  50-bed  research  ward  with  all  facili¬ 
ties  for  patient  care;  and  access  for  study  to  all  patients  in  the  1,500- 
bed  hospital  and  1, 000-bed  Old  People’s  Home. 

Preliminary  plans  for  a  new  basic  science  research  building,  essen¬ 
tial  to  relieve  congested  laboratory  conditions  at  the  Baltimore  City 
Hospitals,  have  been  drawn  up,  with  the  assistance  of  members  of 
the  staff  of  the  Gerontology  Branch. 

At  the  conclusion  of  this  report  (App.  B)  is  a  complete  list  of 
articles  and  other  written  materials  which  were  published  by  the 
Branch  during  the  past  year. 


EXTRAMURAL  ACTIVITIES 


Center  for  Aging  Research 

The  Center,  established  in  the  fall  of  1956,  is  a  branch  of  the 
Division  of  General  Medical  Sciences.  The  purpose  of  the  Center 
is  to  stimulate  and  assist  the  development  of  new  research  projects 
in  gerontology  at  universities,  medical  centers,  and  various  other 
research  institutions  in  this  country  and  abroad ;  to  maintain  liaison 
between  the  XIH  intramural  and  extramural  programs,  with  other 
bureaus  and  divisions  of  the  Department  of  Health,  Education,  and 
Welfare,  and  with  other  Federal  agencies  and  organizations  support¬ 
ing  programs  in  aging ;  to  foster  the  training  of  additional  research 
personnel;  to  collect  and  disseminate  data  related  to  research  in 
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aging ;  and  to  sponsor  conferences,  symposia,  and  seminars  on  research 
and  training  problems  in  the  field  of  aging. 

A  major  activity  of  the  Center  is  the  identification  of  “gap”  areas 
in  aging  research  needing  new  or  additional  emphasis.  A  major 
basis  in  determining  these  “gap”  areas  is  the  information  obtained 
through  the  yearly  compilation  of  the  document,  “Activities  of  the 
XIH  in  the  Field  of  Gerontology.”  This  publication  lists  all  grants 
made  by  XIH  for  extramural  as  well  as  intramural  research.  The 
Center  classifies  as  relating  to  aging  those  projects  ranging  from 
fundamental  studies  in  the  biology  of  the  aging  process  to  studies 
concerned  with  the  physical,  psychological,  and  social  problems  of 
aging  people. 

The  activities  of  the  Center  during  1960  included  giving  full  coop* 
eration  to  the  White  House  Conference  on  Aging,  working  with  the 
Federal  Council  on  Aging,  working  with  the  Federal  Aviation  Agency 
in  its  research  grants  program  on  the  relationship  between  aging  and 
pilot  performance,  and  participating  in  national  and  international 
meetings  on  aging. 

Fourteen  major  conferences  on  the  problems  of  aging  were  attended 
by  the  staff  members  during  1960.  One  of  the  more  notable  was  the 
Fifth  International  Congress  of  Gerontology. 

In  line  with  fostering  the  exchange  of  information  on  aging  among 
the  coimtries  of  the  world,  the  Center  for  Aging  Research  is  spon¬ 
soring  the  publication  of  a  translation,  from  the  Russian,  of  the  review 
by  Prof.  V.  X.  Xikitin,  corresponding  member  of  UKrSSR,  Academy 
of  Sciences,  “Russian  Studies  on  Age-associated  Physiology,  Biochem¬ 
istry,  and  Morphology.”  This  review  covers  Russian  research  in 
aging  between  1761  and  1958.  The  Clinical  Center  Library  translated 
the  text,  and  the  Russian  Scientific  Translation  Program  translated 
the  bibliography. 

Other  informational  activities  of  the  Center  included  the  prepara¬ 
tion  and  distribution  of  “Research  Highlights  in  Aging,”  “Summary 
of  XIH  Research  Programs  in  Aging,”  and  the  “Activities  of  the 
XIH  in  the  Field  of  Gerontology.”  All  booklets  are  available  upon 
request  to  the  Center  for  Aging  Research. 

A  list  of  the  speeches  given  and  papers  published  by  members  of 
the  CAR  staff  and  other  members  of  the  Division  of  General  Medical 
Sciences  appears  in  Appendix  D  at  the  conclusion  of  this  report. 

Expenditures  for  extramural  research  in  aging  sponsored  by  XIH 
have  risen  from  $4,570,000  in  1958  to  $16,234,564  in  fiscal  year  1960. 
It  is  anticipated  that  they  will  reach  $20  million  in  1961.  Another 
million  dollars  is  spent  annually  in  the  conduct  of  the  intramural 
research  program  in  aging. 
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Extramural  projects  have  risen  in  number  from  274  in  1958  to 
700  in  19G0,  with  a  rise  to  over  800  anticipated  for  19G1.  The  projects 
listed  by  the  Center  for  Aging  Research  represent  that  portion  of  the 
total  number  of  submitted  projects  which  specifically  bears  upon 
major  problems  of  aging. 

At  the  conclusion  of  this  section  are  four  tables  covering  the  growth 
of  the  grant  program  in  aging,  reflecting  the  activity  of  each  Insti¬ 
tute  and  the  Division  of  General  Medical  Sciences,  since  1958. 

Interdisciplinary  Research  Centers 

In  addition  to  the  two  previously  established  multidisciplinary 
programs  at  Duke  University  (1957)  and  Albert  Einstein  College 
of  Medicine  (1958),  two  new  programs  were  approved  and  put  into 
operation  during  calendar  year  1960.  These  were  Western  Reserve 
University,  Cleveland,  Ohio,  inaugurated  May  1960;  and  the  Uni¬ 
versity  of  Miami  School  of  Medicine,  Coral  Gables,  Fla.,  inaugurated 
September  1960. 

The  program  at  Western  Reserve  University  involves  the  entire 
university  and  several  affiliated  hospitals.  Principal  attention  is  being 
given  to  the  chronic  diseases,  with  emphasis  on  the  rehabilitation 
aspects.  Investigations  into  the  basic  biological  changes  in  aging  are 
also  being  carried  out. 

At  the  University  of  Miami  School  of  Medicine  the  program  will 
be  entirely  basic  in  its  approach  to  aging.  It  involves  the  medical 
school,  the  main  university,  and  the  marine  biology  laboratory  in 
related  studies  in  anatomy,  physiology,  biochemistry,  microbiology, 
and  botany. 

The  program  established  at  Duke  University  in  1957  has  been  most 
fruitful.  Each  year  the  number  of  research  reports  being  presented 
by  the  Duke  scientists  is  increasing.  Some  of  the  papers  presented 
during  1960  are  listed  in  Appendix  C. 

The  Duke  program  emphasizes  the  psychiatric,  psychologic,  and 
social  sciences,  but  also  includes  biochemical  studies  and  studies  on 
atherosclerosis. 

The  program  at  Albert  Einstein  College  of  Medicine  is  focusing  on 
metabolic  changes  which  result  with  aging,  including  research  in  the 
biochemical,  physiological,  and  pathological  alterations.  Heart 
disease  is  receiving  much  attention,  in  addition  to  those  genetic  condi¬ 
tions  which  seem  to  predispose  certain  persons  to  illness. 

Papers  published  by  the  scientists  working  at  the  Albert  Einstein 
College  of  Medicine  are  listed  in  Appendix  C. 
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Division  of  General  Medical  Sciences 

In  its  responsibility  for  supporting  research  and  research  training 
in  the  sciences  basic  to  medicine  and  biology,  and  in  public  and  en¬ 
vironmental  health  and  medical  care,  the  Division  of  General  Medical 
Sciences  is  carrying  out  a  program  primarily  aimed  at  developing 
more  information  on  the  basic  biological  nature  of  the  aging  process 
in  the  cells  and  tissues  of  the  body,  in  organs  such  as  the  liver,  and  as 
related  to  enzymes  and  hormones.  The  work  includes  investigations 
into  the  importance  of  genetics  in  the  character  of  the  aging  process 
and  in  longevity.  Studies  on  the  influences  of  nutrition  and  on  the 
effects  of  man’s  living  and  working  environment  also  are  being  sup¬ 
ported,  along  with  investigation  into  better  rehabilitation  techniques 
for  older  persons.  At  present  the  Division  is  supporting  a  total  of 
102  projects  related  to  aging. 

The  Fifth  International  Congress  of  Gerontology  held  August  7-12, 
1960,  in  San  Francisco,  was  sponsored  jointly  by  the  Division  of 
General  Medical  Sciences  and  the  National  Heart  Institute.  More 
than  1,100  persons  representing  35  nations  attended  this  meeting. 


National  Heart  Institute 

Effects  of  aging  on  human  performance  are  intimately  associated 
with  effects  of  aging  on  the  cardiovascular  system,  since  the  activity 
of  every  organ  in  the  body  depends  on  an  adequate  supply  of  blood. 
The  National  Heart  Institute,  realizing  that  aging  brings  about 
major  changes  in  the  heart  muscle  and  in  blood  vessels,  pioneered 
in  the  conduct  and  support  of  gerontological  research  and  continues 
to  develop  and  sponsor  programs  of  four  types:  integrated  multi¬ 
disciplinary  projects;  research  in  problems  of  aging;  research  in 
the  care  of  the  aged ;  and  programs  to  train  personnel  and  disseminate 
gerontologic  information. 

Gerontologic  research  conducted  by  the  Institute  constitutes  one 
of  the  most  comprehensive  and  longest  established  programs  of  scien¬ 
tific  investigation  into  aging.  This  growing  research  activity  pro¬ 
vides  a  background  of  gerontologic  knowledge  and  productive  re¬ 
search  studies  that  make  it  a  national  and  international  resource  in 
the  field. 

Supporting  aging  research,  70  research  and  training  projects  clas¬ 
sified  as  primarily  concerned  with  aging  are  being  currently  sup¬ 
ported  by  the  National  Heart  Institute.  Projects  range  from  basic 
research  on  aging  in  short-lived  lower  organisms  to  integrated,  co- 
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operative  studies  of  elderly  persons.  Scientists  are  investigating  the 
influence  on  the  aging  process  of  diet,  heredity,  changes  in  hormone 
production,  and  changes  in  connective  tissue,  as  well  as  the  mechan¬ 
isms  of  cardiac  failure  in  persons  over  65  years  and  the  rehabilitation 
of  elderly  cardiovascular  patients. 

As  previously  reported  in  the  section  on  the  activities  of  the  Divi¬ 
sion  of  General  Medical  Sciences,  the  National  Heart  Institute  shared 
in  sponsoring  the  Fifth  International  Congress  of  Gerontology. 

The  National  Heart  Institute,  working  with  the  Atomic  Energy 
Commission  and  the  American  Institute  of  Biological  Sciences,  con¬ 
tinues  to  support  research  conferences  on  the  relationship  between 
radiation  and  aging. 

Three  books  have  been  published  by  an  Inter-University  Com¬ 
mittee,  which  was  supported  hi  part  by  the  National  Heart  Institute. 
The  first  book,  “Handbook  of  Aging  and  the  Individual,”  was  edited 
by  Dr.  James  E.  Birren;  the  second,  “Handbook  of  Social  Geron¬ 
tology,”  was  edited  by  Mr.  Clark  Tibbitts;  and  the  third,  “Aging 
in  Western  Societies,”  was  edited  by  Dr.  Ernest  W.  Burgess. 


National  Cancer  Institute 

Although  the  true  relationship  between  cancer  and  the  aging  pro¬ 
cess  is  not  known,  there  is  reason  to  believe  that  the  two  may  be 
closely  connected.  Scientists  whose  work  is  supported  by  grants  from 
the  National  Cancer  Institute  are  contributing  information  that  could 
significantly  increase  knowledge  of  both  malignant  disease  and  the 
phenomena  of  aging. 

F or  example,  it  is  generally  accepted  that  our  environment  contains 
agents  that  probably  contribute  to  the  development  of  malignant 
disease.  The  fact  that  older  persons  have  been  exposed  to  such  agents 
for  relatively  long  periods  may  account  for  the  greater  occurence 
of  cancer  in  later  life.  Yet,  it  is  also  recognized  that  not  all  persons 
similarly  exposed  to  environmental  carcinogens  develop  malignant 
disease.  Research  in  the  area  of  environmental  cancer  will  probably 
shed  light  on  many  important  aspects  of  the  aging  process,  including 
bodily  changes  that  influence  liability  to  malignant  disease. 

In  other  studies,  scientists  have  observed  that  some  mammalian 
cells  growing  in  the  test  tube  ultimately  acquire  malignant  properties. 
Investigations  in  this  area,  which  are  concerned  with  the  innermost 
workings  of  living  matter,  could  provide  vital  basic  knowledge  of 
metabolic  processes  that  are  at  the  heart  of  the  mechanism  of  aging, 
the  cancer  problem,  and  perhaps  all  biological  phenomena. 
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National  Institute  of  Allergy  and  Infectious  Diseases 

This  Institute  is  supporting  a  number  of  studies  which  are  attempt¬ 
ing  to  determine  the  interplay  between  age  of  the  host  and  his  suscep¬ 
tibility  to  infection.  At  the  present  time  seven  extramural  studies 
are  concerned  primarily  with  problems  in  the  field  of  aging. 


National  Institute  of  Arthritis  and  Metabolic  Diseases 

A  considerable  variety  of  studies  on  structural  aspects  and  on  phys¬ 
iological  and  biochemical  aspects  of  aging  are  supported  through 
research  project  grants  by  this  Institute.  Biophysical  techniques, 
including  electron  microscopy  and  X-ray,  are  being  used  to  delineate 
the  fine  molecular  and  tissue  structure  of  senescent  tissues,  particularly 
in  bones,  joints,  and  endocrine  glands.  Investigations  are  also  being 
made  of  alterations  in  thyroid  and  adrenal  steroid  function  and  of 
body  composition  in  aging,  of  mineral  metabolism  in  bone  diseases 
afflicting  the  elderly,  and  of  amino  acid,  vitamin,  and  other  nutritional 
requirements  in  relation  to  aging.  Many  fundamental  studies  per¬ 
formed  by  Institute  grantees  will  provide  information  on  growth, 
maturation,  and  degeneration  in  both  single  cells  and  whole  organ 
systems.  These  include  study  of  factors  affecting  the  life  span  of  red 
blood  cells  and  of  formation  and  deterioration  of  collagen,  the  chief 
constituent  of  articular  cartilage  and  connective  tissue. 

Other  Institute-supported  studies  are  concerned  with  many  aspects 
of  diseases  associated  with  aging,  notably  osteoarthritis  and  osteo¬ 
porosis.  Institute  scientists  at  Bethesda  are  also  investigating  osteo¬ 
porosis,  osteoarthritis,  processes  of  collagen  formation,  and  aspects  of 
nutrition  related  to  aging. 

The  Institute  participates  in  the  support  of  a  comprehensive  pro¬ 
gram  of  research  in  aging  at  the  Yeshiva  University’s  Albert  Einstein 
College  of  Medicine. 


National  Institute  of  Dental  Research 

With  an  increasing  population  of  middle-aged  and  older  citizens, 
periodontal  disease  has  moved  to  the  forefront  as  a  leading  cause  of 
tooth  loss  in  this  country.  This  is  reflected  in  epidemiological  studies 
by  the  Institute  to  determine  the  prevalence  and  severity  of  oral 
diseases. 

Laboratory  experiments  have  shown  that  tartar  formation,  a  factor 
in  periodontal  disease,  is  not  dependent  on  the  presence  of  bacteria. 
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Thus,  broad  biochemical  studies  now  being  supported  may  provide  the 
research  leads  necessary  for  an  understanding  of  tartar  formation  and 
accompanying  tissue  changes. 

Other  basic  studies  seek  to  determine  the  extent  to  which  bacterial 
endotoxins  contribute  to  the  degradation  of  oral  soft  tissues.  Of 
particular  interest  are  studies  of  bacterial  enzymes  that  apparently 
play  a  role  in  the  destruction  of  connective  tissue  necessary  for  the 
support  and  retention  of  teeth. 


National  Institute  of  Mental  Health 

Among  those  social  problem  areas  which  are  of  special  concern  to 
the  National  Institute  of  Mental  Health,  the  subject  of  aging  involves 
the  greatest  number  of  people.  With  the  increasing  complexity  of 
society,  the  process  of  aging  has  become  fraught  with  many  mental 
health  problems.  The  National  Institute  of  Mental  Health  initiates, 
coordinates,  and  supports  an  extensive  research  grants  program  in  the 
field  of  aging  in  an  attempt  to  provide  fuller  understanding  of  the 
processes  involved,  to  help  alleviate  the  psychological  problems  of 
older  people,  and  to  restore  to  society  some  of  the  human  potential  now 
lost.  The  research  projects  on  aging  which  the  Institute  supports 
bridge  many  disciplines  and  a  wide  variety  of  research  approaches. 
Some  of  the  biologically  oriented  studies  are  concentrated  on  the  effect 
of  aging  on  the  central  nervous  system,  senile  degeneration  of  the 
brain,  and  cerebral  physiology  in  functional  disorders.  Other  studies 
of  the  aging  process  relate  to  psychological  criteria  of  aging,  attitudes 
of  older  people  toward  death,  general  social  attitudes  toward  old 
people,  and  environmental  and  personality  factors  influencing  adjust¬ 
ment  of  older  people,  including  a  scientific  investigation  of  adverse 
consequences  of  social  isolation.  Two  large  multidisciplinary  research 
projects  are  concerned  with  the  general  aspects  of  the  total  aging 
process — physiological,  psychological,  and  social.  Another  major 
study  is  concentrated  on  aspects  of  “normal5'  aging  of  older  people 
living  in  an  average  community.  During  1960  the  Institute  also  sup¬ 
ported  a  special  research  seminar  on  the  social  and  psychological 
aspects  of  aging  in  order  to  promote  wider  exchange  and  utilization 
of  new  concepts  in  this  field.  However,  despite  research  advances,  and 
no  matter  what  the  hopes  are  for  prevention  of  some  of  the  adverse 
concomitants  of  old  age,  geriatric  mental  problems  will  continue  to  be 
a  part  of  20th-century  society.  The  Institute,  therefore,  is  also  sup¬ 
porting  studies  aimed  at  improving  methods  for  care  and  treatment  of 
psychiatric  geriatric  patients. 
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National  Institute  of  Neurological  Diseases  and  Blindness 

Seventy-one  extramural  and  several  intramural  projects  are  sup¬ 
ported  by  this  Institute  which  relate  directly  to  aging.  Of  prime 
interest  are  studies  on  changes  in  nerve  cells  and  tissue  function  with 
age,  particularly  reflex  action,  cataracts,  glaucoma,  deafness,  and 
strokes. 

These  studies  have  a  special  bearing  on  problems  of  aging  and  the 
state  of  being  aged,  since  the  nerve  tissues  and  sensory  structure  of 
higher  organisms  play  a  controlling  role  in  determining  activity. 
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EXTRAMURAL  STATISTICAL  SUMMARIES 


The  following  tables  show  the  number  and  annual  value  of  research 
and  training  grants  in  aging  that  were  active  on  January  31,  1961, 
January  31,  1960,  January  31,  1959,  and  January  31, 1958.  The  fiscal 
year  columns  indicate  the  appropriation  from  which  funds  were 
derived  to  support  these  projects,  although  these  tables  essentially 
reflect  calendar  year  activity.  The  date  of  January  31  was  chosen 
in  order  to  include  the  actions  of  the  November  meetings  of  the 
National  Advisory  Councils. 


I\IH  Research  and  Training  Grants  in  Aging  Active  as 
of  January  31,  1961 


Primarily  Related  to  Aging 


Institute 

Number 

Fiscal  vear 
1959 

Fiscal  year 
1960 

Fiscal  year 
1961 

Total 

General* 

36 

$83,  288 

$411,  525 

$912,  662 

$1,  407,  475 

NCI _ 

14 

77,  951 
277,  087 

155,  318 
1,  363,  169 

233,  269 
1,  652,  538 

NHI _ 

70 

12,  282 

NIAID 

7 

12,  217 
169,  665 

45,  446 
605,  382 

57,  663 
789,  267 

NIAMD _ 

47 

14,  220 

NIDR 

12 

44,  861 
420,  483 

145,  250 

190,  111 
983,  183 

NIMH _ 

31 

83,038 

__ 

479,  662 

NINDB _ 

28 

111,  699 

315,  451 

427,  150 

Total _ 

245 

192,  828 

1,  525,  488 

4,  022,  340 

5,  740,  656 

Secondarily  Related  to  Aging 


Institute 

Number 

Fiscal  vear 
1959 

Fiscal  year 
1960 

Fiscal  year 
1961 

Total 

General* 

NCI  __  _ 

66 

47 

149 

32 

70 

24 

24 

43 

$17,  879 

$713,  503 
384,  588 
1,  166,  600 
68,  459 
192,  140 
133,  637 
309.  278 
156,  319 

$1,  363,  558 
510,  335 
2,  457,  291 
294,  085 

1,  173,  791 
256,  626 
388,  808 
802,  723 

$2,  094,  940 
894,  923 
3,  718,  301 
372,  422 
1,  365,  931 
390,  263 
698,  086 
959,  042 

NHI 

94,  410 
9,  878 

NIAID.  .. 

NIAMD. .  _ 

NIDR _ 

NIMH _ 

NINDB _ 

Total _ 

455 

122,  167 

3,  124,  524 

7,  247,  217 

10,  493,  908 

^Division  of  General  Medical  Sciences. 
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NIH  Research  and  Training  Grants  in  Aging  Active  as 
of  January  31,  1960 


Primarily  Related  to  Aging 


Institute 

Number 

Fiscal  year 
1958 

Fiscal  year 
1959 

Fiscal  year 
1960 

Total 

General* 

28 

$393,  851 

$715,  276 

$1,  109,  127 

NCI _ 

19 

82,  449 
316,  365 
11,  215 
66,  659 
119,  919 

279,  697 

362,  146 
1,  716,  687 
29,  578 
634,  091 
222,  805 

NHI _ 

72 

1,  400,  322 
18,  363 
567,  432 
88,  502 

NIAID _ 

4 

NIAMD _ 

42 

NIDR _ 

19 

$14,  384 

NIMH _ 

31 

72,  678 

485,  141 

461,  129 

1,  018,  948 

NINDB _ 

29 

131,  018 

336,  498 

467,  516 

Total _ 

244 

87,  062 

1,  606,  617 

3,  867,  219 

5,  568,  898 

Secondarily  Related  to  Aging 


Institute 

Number 

Fiscal  year 
1958 

Fiscal  year 
1959 

Fiscal  year 
1960 

Total 

General* 

40 

$171,  519 

$523,  515 
469,  738 

$695,  034 
681,  315 
2,  699,  764 
254,  020 

NCI _ 

38 

211,  577 

NHI _  _ 

117 

907,  711 
42,  811 

1,  792,  053 
192,  825 

NIAID _ 

21 

$18,  384 

NIAMD _ 

49 

11,  129 

104,  670 

888,  129 

1,  003,  928 

NIDR _ 

24 

8,  012 

156,  697 

316,  609 

481,  318 

NIMH 

20 

190,  189 
138,  977 

228,  416 
509,  509 

418,  605 
648,  486 

NINDB _ 

29 

Total _ 

338 

37,  525 

1,  924,  151 

4,  920,  794 

6,  882,  470 

*Division  of  General  Medical  Sciences. 
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I\'IH  Research  and  Training  Grants  in  Aging  Active  as 
of  January  31,  1959 


Primarily  Related  to  Aging 


Institute 

Number 

Fiscal  vear 
1958 

Fiscal  year 
1959 

Total 

General*  __ 

15 

$18,  192 

$532,  231 

$550,  423 

NCI _ 

20 

120,  021 

424,  407 

544,  428 

NHI _ 

60 

227,  888 

1,  034,  709 

1,  262,  597 

NIAID _ 

3 

20,  350 

10,  010 

30,  360 

NIAMD _ 

35 

37,  148 

453,  958 

491,  106 

NIDR _ 

11 

38,  785 

60,  774 

99,  559 

NIMH _ 

32 

340,  344 

514,  716 

855,  060 

NINDB _ 

21 

109,  706 

190,  741 

300,  447 

Total,  _ 

197 

912,  434 

3,  221,  546 

4,  133,  980 

Secondarily  Related  to  Aging 


Institute 

Number 

Fiscal  year 
1958 

Fiscal  year 
1959 

Total 

General* 

14 

$32,  000 

$268,  910 

$300,  910 

NCI _ 

31 

180,  556 

263,  353 

443,  909 

NHI _ 

84 

441,  079 

1, 192, 186 

1,  633,  265 

NIAID _ 

10 

24,  833 

81,  558 

106,  391 

NIAMD _ 

32 

50,  344 

528,  042 

578,  386 

NIDR _ 

19 

148,  867 

152,  760 

301,  627 

NIMH _ 

6 

43,  499 

53,  397 

96,  896 

NINDB _ 

11 

17,  239 

144,  508 

161,  747 

Total _ 

207 

938,  417 

2,  684,  714 

3,  623,  131 

*Division  of  General  Medical  Sciences. 
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NIH  Research  and  Training  Grants  in  Aging  Active  as 
of  January  31,  1958 


Primarily  Related  to  Aging 


Institute 

Number 

Fiscal 

year 

1955 

Fiscal  year 
1957 

Fiscal  year 
1958 

Total 

General* 

9 

11 

48 

None 

14 

7 

28 

14 

$12,  258 
40,  853 
138,  700 

$249,  419 
99,  991 
747,  329 

$261,  677 
140,  844 
886,  029 

NCI _ 

NHI 

NIAID _ 

NIAMD__ 

41,  179 
29,  821 
162,  972 
37,  751 

132,  434 
30,  122 
440,  641 
79,  215 

173,  613 
59,  943 
627,  299 
116,  966 

NIDR _ 

NIMH _ 

$23,  686 

NINDB__ 

Total _ 

131 

23,  686 

463,  534 

1,  779,  151 

2,  266,  371 

Secondarily  Related  to  Aging 


Institute 

Number 

Fiscal 

year 

1955 

Fiscal  year 
1957 

Fiscal  year 
1958 

Total 

General* 

5 

$122,  262 
90,  207 
349,  597 
2,  501 
82,  181 
121,  426 
38,  298 
34,  085 

$81,  951 
141,  437 
703,  682 
60,  574 

$204,  213 
231,  644 
1,  053,  279 
63,  075 
274,  651 
265,  298 
74,  004 
117,  889 

NCI _ 

20 

NHI 

60 

NIAID _ 

7 

NIAMD_  _ 

21 

192,  470 
143,  872 
35,  706 
83,  804 

NIDR_  _ 

16 

NIMH_  . 

6 

NINDB _ 

8 

Total _ 

143 

840,  557 

1,  443,  496 

2,  284,  053 

*Division  of  Research  Grants. 
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APPENDIX  A 


Section  on  Aging 9  National  Institute  of  Mental  Health 

Publications  and  Papers  Presented 

1.  Botwixick,  Jack,  Bobbin,  Joseph  S.,  and  Brixley,  Joseph  F. :  Age  Dif¬ 

ferences  in  Card-sorting  Performance  in  Relation  to  Task  Difficulty,  Task 
Set,  and  Practice.  Journal  of  Experimental  Psychology,  Yol.  59,  No.  1, 
January  1960. 

2.  Botwixick,  Jack,  and  Kobnetsky,  Coxax  :  Age  Differences  in  the  Acqui¬ 

sition  and  Extinction  of  the  GSB.  Journal  of  Gerontology,  Yol.  15,  No.  1, 
January  1960. 

3.  Birrex,  James  E. :  Psychological  Capacities  and  the  Process  of  Aging  in 

the  Nervous  System,  A  Counterpart  Theory  of  Aging:  (1)  Presentation 
at  the  Conference  on  the  Physiology  and  Psychology  of  Aging  at  the 
Centre  National  de  la  Recherche  Scientifique,  Paris,  France,  April  1960. 
(2)  Section  on  Aging,  Laboratory  of  Psychology. 

4.  Dallexbach,  Karl  M.,  Bitter  max,  M.  E.,  Newmax,  E.  B.,  and  Postmax, 

Leo:  Basis  for  Lightness- Judgments  of  Grays.  The  American  Jounial 
of  Psychology,  Yol.  LXXIII,  pp.  380-387,  September  1960. 

5.  Birrex,  James  E. :  Psychological  Aspects  of  Aging.  Annual  Review  of 

Psychology,  Yol.  11.  1960. 

6.  Birrex",  James  E. :  Behavioral  Theories  of  Aging.  American  Association 

for  the  Advancement  of  Science,  1960. 

7.  Stretcher,  Eugene:  The  Thiocyanate  Space  of  Rat  Brain  in  Experimental 

Cerebral  Edema. 

8.  Birrex,  James  E.,  Butler,  Robert  N.,  Greenhouse,  Samuel,  Sokoloff, 

Louis,  and  Yarrow,  Marian  R. :  Introduction  to  the  Study  of  Human 
Aging,  Birren,  J.  E.  (ed.).  Handbook  of  Aging  and  the  Individual:  Psy¬ 
chological  and  Biological  Aspects. 

9.  Stretcher,  Eugene  :  The  Thiocyanate  Space  of  Rat  Brain. 

10.  Bondabeff,  William  :  Distribution  of  Nissl  Substance  in  Neurons  of  Rat 

Spinal  Ganglia  as  a  Function  of  Age  and  Fatigue. 

11.  Jerome,  Edward  A. :  Decay  of  Heuristic  Process  in  the  Aged. 

12.  Jerome,  Edward  A. :  Thinking  Ability  in  the  Aged. 

13.  Birrex,  James  E. :  Part  I :  Intellectual  Capacities,  Aging  and  the  Nature 

of  Man's  Environment — A  Discussion  of  Issues  and  a  Report  of  Experi 
mental  Findings:  Part  II:  Birren,  James  E.,  and  Morrison,  Donald  F. 
Factors  in  the  Organization  of  Mental  Abilities  with  Advancing  Age : 
Analysis  of  Intercorrelations  of  the  Wais  Subtests  in  Relation  to  Age 
and  Education :  Part  III :  Birren,  James  E.,  and  Riegel,  KLaus  F.,  Age 
Differences  in  Response  Speed  as  a  Function  of  Controlled  Yariations 
of  Stimulus  Conditions :  Lights,  Numbers,  Letters,  Colors,  Syllables, 
Words,  and  Work  Relationships. 

14.  Birrex,  James  E.,  Botwixick,  Jack,  Weiss,  Alfred  D.,  and  Morrison, 

Donald  F. :  Cognitive  Processes :  III — An  Analysis  of  Mental  and  Per¬ 
ceptual  Tests  Given  to  Healthy  Elderly  Men. 
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APPENDIX  B 


Gerontology  Branch 9  National  Heart  Institute 

Publications  and  Papers  Presented 

1.  Shock,  Nathan  W. :  Index  to  Current  Periodical  Literature.  Journal  of 

Gerontology,  Vol.  15,  No.  1,  January  1960. 

2.  Blum,  Jacob  J. :  Interaction  Between  Myosin  and  its  Substrates.  Archives 

of  Biochemistry  and  Biophysics,  Vol.  87,  No.  1,  March  1960. 

3.  Searls,  R.  L.  (introduction  by  Zill,  L.  P.)  :  Evidence  for  Dithiol  Participa¬ 

tion  in  Dihydrothioctyl  Dehydrogenase  Reaction.  Federation  Proceedings, 
Vol.  19,  No.  1,  Pt.  I,  March  1960. 

4.  Fluharty,  A.  L.,  and  Sanadi,  D.  R. :  Evidence  for  Dithiol  Function  in 

Oxidative  Phosphorylation  Based  on  Uncoupling  by  Aresenite.  Federation 
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